Regulation of muscle pyruvate metabolism during exercise.
Pyruvate dehydrogenase and phosphoenolpyruvate carboxykinase are important enzymes in the regulation of muscle pyruvate metabolism and their in vitro measured activities have been studied in muscle from rested and exercised rats. In addition, the muscle concentration of metabolic intermediates associated with pyruvate metabolism has been measured after exercise. Phosphoenolpyruvate concentration was decreased to less than half the value found in rested muscle but pyruvate concentration did not change. This suggests an increase in the in vivo rate of conversion of phosphoenolpyruvate to pyruvate. Concentrations of malate and aspartate increased two- to threefold which suggests that oxaloacetate concentration was also increased. An increase in oxaloacetate availability would increase acetyl CoA metabolism and therefore would increase pyruvate dehydrogenase activity in vivo. The basal activity of pyruvate dehydrogenase measured in vitro increased approximately twofold after 2 hr of exercise and returned to control values 5 min after the cessation of exercise. Total pyruvate dehydrogenase activity (activated to the maximal extent) was not changed by exercise. Muscle PEPCK activity was also increased during exercise suggesting an increased rate of conversion of oxaloacetate to pyruvate to provide net oxidation of oxaloacetate and other citric acid cycle intermediates. Results of this study demonstrate that the rates of formation and metabolism of pyruvate are increased during exercise.